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Emsreportisﬂlesevmﬂzofaseriesofmmmarterlymcgr@smports
2 - ‘which precede the Findl Technical Documentary Report. This repozt sumirizes
o themrkéoreinmmmtmnmthﬂxee:q:emmtaldetenmﬁmofenthulpy
o of cxygen, nit::ogma:ﬁargmmncmres from: Cctober 7, 1965 to Decembexr 33, 1965,

!mwdocwtmymtbezepmdwedorwbhshedmwfommvdnleorm

nartmt‘rmtpnoramralofﬂaeewerxmﬂz. S:.nceth:.sisaprcgres,srepart,

themfomatwnheremzstaxtatzvearﬁsub;ec*tom'ges,ccrrectims, i

modifications, Smcetlusreporthasbeenreleasedpnortomfbrcereviav

and dpproval,. insorder to expedite-disseriinaticn of technical informaticn, the
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ABSTRACT"

'ﬁuswthevarﬂlerterlyProgz&ssRepoxtmﬂea@emmtaldetennmmm
. of latent heats and enthalpy data of oxygen—nitrogen-argtn tiree~compohient
mixtures, %mnﬂredandfomrmshavebeenmdedmngthepastthxw
month pericd making a total of 2458 enthalpy points since the beginning of the
project.. This report swmarizes the snthalpy data obtained during the past
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I, INTRODUCTION o -

This is the Sevénth Quai:texly Progress Report on the experimental determination

of latent heats and enthalpy data “of oxygen-nitrogen~argon three=éom zponent
mixtures, Forty mixtures are being studied.at pressure levels rangifng from
0.1 to 25 atm over the range of corpositions fram 300% oxygen to 1008 nitiogen
and from 0,0% to 5.0% argon in the temperature range 100°R to 400°R, Details
of theexpenmentaleqmprentandtmapartlcularpomts tobeneasur;ﬁare
given in Quarterly Progress Report I{1), Modifications e?m

reported in Quarterly Progress Reports 31(2) 111(3), IV(4) v(5), and Vl(@

'Imsreportstm'anmtheenﬂ)alydata_obtamed dm;ngt}wpa_stquérter.
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II, OVERATION ZND. MODIFICATIONS

buring this cma.rter continued experimental difficulties were experienced
dunxgalﬂzalyneasure*entsonsub-oooledlmnasarplesmﬂleﬂm
calorimeter, While earlier modifications of the cold exit piping had
improved system stability, further modifications performed during this

‘Guarter successfully solved the stability problem, Meaningful data

are being ébtained routinely at125°Rdownmabout1aumszmerepressurer

‘the measurements program is mmﬁllsvnxgmcmpleteﬂ:elow
temperature measuraments in the flow calorimeter,

During a routine calibretion ofthewett&stneters, as1gn1f1cant
chargemcal:brat:.onwasfmnﬁforthepmc@s stream meter, ‘The

'problenwas;dentlfleaasanculeakmﬂxenetar -The problem was

remedied and the affected enthalpy data points were verun, Other than
this, the calibration of the meters show random variations which are
less than 2#0.2%, This J.S consistant with the variations during previous

gquarters.
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11T, EXPERIMENTAL LATA A

Two mmdred and one @tha.pynmshavebeenradezrtheflwmlonreter
during the past quarter, making a total of 2458 nus since the beginning
of the project. Due to malfunctioning of a wet test meter, one set of
runs (sixty-six points) was repeited after meter repair. ‘Merefore, one
hundred and ﬂurty-—f:.vevalld data peints were cbtained., Two gas mixtures
were stt:d:.eﬁ. ‘The nominal compusitions are given in Table I alony with
the actual ccx@os:.t:wns as determined by gas c?mabograﬂy

mee@ermenta‘enﬁ)algdataarepresentedmmbl&larﬂz In these
tables AH is thie measured enthalpy change and Hsgg=Hip is the enthalpy
nomalized to a common inlet temperature of 560°R as described in Quarterly
Report TI, Although figures of the plotted data are not presented, the
agresmtandmstencylsasgoodasﬂ)edataplottedmﬂaepmous
Quarterly Reports, ) ) '
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Teble 2
EXPERDRNN, BVRRTDY DT FOR

43 2r In 3102 /305 O,
MERSUIED I Filk, CRIORDIETER

Inlet Catiet -

Pressure Tep, Tep, { & - (d50-30)
rnm X, 2, "si—’.p ° Bhy/ib-Yple Bin/it-ple
2399 25,01 562.3 4¢0.0 1193 - 1375
2391 20.01 562.7 393,32 172 3is3
2352 is.02 562.9 40,0 3157 1n3s
2393 ) 10,02 563.3 405,31 1343 - 1126
2394 7.01 563.6 339.9 kR 7-) 8 1335
2395 5.01 583.9 400.0 i3z 233
239 2.0% 564.9 200.0 31330 2305
2397 1,60 555.2 359.8 13133 1362
2398 0.50 565.6 399.8 3335 2636
2329 0.10 585.5 489.0 31i33 12
2460 25,00 562.2 350.2 L 38 1555
2401 - 20,00 562.6 359.1 158 3542
2402 14,99 563.0 35,2 1537 2518
2403 ic.00 563.4 359.2 1506 isg2
2404 6.93 563.5 350,2 el 1267
2405 24,99 562.8 309.2 2003 iog7
2406 15,99 563,2 3¢0.2 1962 1339
2497 14,99 563.4 300.3 1923 1
2408 9.93 563.7 300.% 1883 1863
2409 6.99 563.8 300.3 1856 1829
2410 4,99 564,0 30,1 ie4s 1817
2411 1.99 564.3 300.1 1828 i7e7
2412 1.00 563.2 300.2 igig 1797
2413 0.49 563.8 300,3 1815 1788
2414 0.1¢0 564.2 300,2 igis 1785
2415 14,97 5€1.6 250,0 2340 2328
2415 9.98 561,7 250,2 2267 2255
2417 6.98 561.6 250,3 2231 227 3
2418 4,98 561.9 250,4 2209 2195
2419 1.98 562.1 200,0 2539 2525
2420 1.00 562,7 200.0 2526 2507
2421 0.50 562.4 200.0 2516 2439
2422 0.10 563.2 200,0 2510 2488
2423 24,98 561.7 247,3 2572 2559
2424 19,98 561,1 239,1 2551 2543
2425 14,99 559.6 228.7 2546 2549
2426 9.99 56€,7 215.5 2569 2564
2427 6,99 561,31 206,5 2583 2576
2428 4,99 561.5 200,5 2597 2587
2429 1.99 562,7 179.9 2697 2678
2430 1,00 558,.4 174.6 2678 2683
2431 0.50 559,90 166.4 2728 2735
2432 0.09 557.4 150,1 2857 2375
24330 25,00 557.5 150.1 5607 5685
24338 25,00 560,.8 150.1 5786 5780

2433C 25,00 5609 150,2 5787 5381




T T e e e e

Inlet  Dailet
Pressure Tep, T, A8 {E350-47)
" Pm 2o, 2, 5! °R By/it<hle Styib2ple
2233 25,08 552.4 350.1 5677 5681
24323 22.63 552.2  150.0 5558 5574
24353 20.60 561.9 59,2 5es9 . 5835
2835 - 34,39 555.8  150.1 5785 - 5735
2435 9.53 554,31 139,1 5737 5733
2437 © 6:99 '55£.0  150,0- 571 5754
2438 4.2 553.9  149.% 5816 5855
2833 289 354.7 59,3 5215 5253
22:0 7.0 5550 200.0 5125 5153
. 2481 10,01 555.9 2101 4944 4966
2542 25,60 557.2 223,5 4725 4745
2443 20.02 558.3 233.8 2542 4555
2424 25,01 $59.2 242,31 - 4383 4389
23443 25.60 S58.7 242,2 4395 4405
2445 25,060 559.0 3993 5058 5286
2445 29,00 558,6 13,3 5070 5080
2247 25.00 560.1 2454 3501 3502
2248 13,98 562,1  123.8 6221 52035
2449 19,99 - 561.5  124.8 €197 6186
2452 34,99 551.9 124,8 6208 6155
26485 25.01 557.6 124,39 €852 €970
2451 18,01 555.9 1228 6136 " G226
2452 701 554.0 124,7 6272 6315
24053 24,99 555.7 302,02 1583 1991
24453 24.99 555,2 223,5 4997 5031
"24458 23,99 554.6 204,8 5028 5067
Z443C 25,01 555.8 125.3 6473 6495
2448D 24,99 355,7 129.4 6658 6089
2448E 24,99 556.0 128.9 6088 6117
2454 1.93 557.6 1301 6023 6110
2455 0.99 558.7 129.9 6242 6251
2455 0.49 557.9 129,7 6277 6292
24523 7.01 548,9 125.8 6345 6423
2453 5.0% 559.5 125.8 6478 6545
24543 2,01 559.1 123,.& 6248 6254
2457 7.01 559,0 203.4 3816 3323
2458 15,01 559.5 226.5 3814 3818
6
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Inict it -
Presswe T, Tep, {(Ax) (Bocq=)
D@ 2o, 2, - °R °R Boyib-mle B 1o i
2324 25.60 554.1 388,5 g 1031
2325 20.00 554.1 450.G 1072 - 1943
2325 14,59 56%.3 3%9.8 1974 1044
2327 10.60 564.2 - 400.0 1053 1639
1328 7.00 564.4 450.0 1CES 1035
2329 5,00 554.3 358,7 iezL g
2338 2.6 564.9 3%9.8 1e:7 1014
2231 1,90 565,2 £09.0 igsl 1025
2332 0.50 564.5 359.9 1024 1963
2333 0.11 565,2 399.8 1033 593
; 2334 75,00 583.1 330,6 1501 1473
2335 T 20,09 563.3 350.2 1562 1478
2335 15.00 562.1 350.3 - 1498 3482
. 2357 30,00 562.0 355.1° 1455 1442
T 2338 7.00 562.% 359.2 i 1482
2339 25.00 561.5 360.5 1995 1985
2340 20.00 561.7 300.4 1948 1538
2341 15,09 562.3 300.4 1955 1591
: 2342 10,01 552,32 300.4 1879 1863 1
} 2342 7.01 562.3 300.2 1860 iB44 2
[ 2333 5.01 562.9 306.& 1851 1831 L
N 2345 2,01 - 563.8 300.2 1838 1812 i
g 7345 1,00 564,7 300.2 1848 1815 i
E 2347 0.52 564.9 390,2 1840 1806
. 2348 0.10 565.3 300.1 /838 1802
3 2349 15,00 563.1 249,9 72345 2523
E 2356 10.6Z 562.9 249,9 * 2270 2250
2351 7.01 560.9 250.2 2225 2219
: 2352 5.61 560,39 250.2 2200 2193
£ | 2353 2.01 562,7 200,1 2542 2523
. 2354 1.60 563,7 199,9 2536 2511
E ! 2355 0.50 564.0  199,8 2535 2568
g 2356 0.10 564.5 200,90 2528 2497
3 2357 25,01 563,2 247.3 2581 2558
e 2358 20,01 562.5 238,9 2558 2540
2359 15,00 562.4 228,7 2558 2541
2360 19,01 562.7 215,4 2575 2556 !
2361 7.03. 561.8 206.3 2585 2573 i
. 2262 5.01 562.1 200,4 2593 2579 -
-3 2363 2,01 £63.4 179.8 2701 2677 *
=t 2364 1.00 564,2 175.3 2712 2682
i 2365 0,50 564.6 166.4 2779 2747
4 2366 25,02 563.6 124.8 6129 6117
: 2367 20,02 561.1 124.9 6110 6102
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,: Teble 3 (contimmed
i Inlet  Outlet -
, Pressire Tesp, Tem, (VAN (H550-17) 1
j Rm o, A&, °R °R sty/lbsoie  Bhy/ibsole :
2258 15.02 569.7  124.8 6167 6162
. 2369 10.03 552.6 125.0 s111 . 6113 |
' 2376 7.02 559.7 124.7 6355 5202 -
. - 37 5.02 553.9 324.7 - 5201 6282
2372 0.10 567.% 16,2 3015 2865
2373 25,02 562.6 208.1 5059 5640
. 2374 Z.01 558,6 205.1 5037 5047
2375 25.01 560.5 is0.¢ 5657 5654
| 2376 20,01 569.0 158.0 - 5672 5672
SR 2377 is5.01 558.9 is6.1 5700 . 5708
l - 2378 10,82 557.7 1591 5718 5734 i-
2373 7.02 558.9 150.1 5725 - 5739 z
| 2280 5.02 558,3  150,1 5823 5835 ;
! 2381 5.02 559,92 190.3 5235 5235 i-
P 2382 7.02 560.2 192, 5084 5083 J
P 2383 19,02 561.1 210.1 4521 4614
; 2384 15,02 561.5 223.6 4743 4733
' 2385 20.01 562.1 233.9 531 4516
s 2386 25.01 563.0 2421 4385 4364
2387 25.01 561,2 244.0 3772 3763
I 2388 15.01 569.3 225.5 3845 3647
2389 7.01 560,8 292,90 3782 3777 :
|
|
3
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< 4
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£
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¥
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v, SHEPARY

Dwing tive past quarter, 201 enthalpy runs have been made making a tctal "'
of 2458 pxints measured since the begimming of the project. i

Corsiderable experimental difficulties were encountered and overcome during
tds quarter, afactwhldaemglamstherelatlvelys:allm'rberofvahd
data points cbtained. Z#An oil 3eak in a wet test meter necessitated the
reoeatofonesetofnms(SGponrks). Exploratory tests have lead to
modifications of the cold exit piping which permit valid measurements zo
be made in the sub~cooled liguid region. .The apparatus operates stablely
at 125°R down to 1 atmosphere., The measurerents program is again in full
swing to camlete the low temperatiwre tests in the flow calorimeter,
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